INTRODUCTION {#sec1}
============

The 2014 Surgeon General Report shows that approximately 600,000 middle school students smoke cigarettes^[@cit0001]^. National data on smoking trends among adolescents show the average age for smoking initiation to be 16 years old^[@cit0002]^. However, a number of studies have shown that adolescents start smoking as early as age 12 or 13^[@cit0001]--[@cit0005]^. Early smoking initiation has shown to be a strong risk factor for becoming a regular smoker as well as the trajectory of dependence in adulthood^[@cit0001],\ [@cit0006]--[@cit0008]^. The adverse health effects associated with cigarette smoking include stroke, lung cancer, heart disease and premature death,^[@cit0001],\ [@cit0002]^ thus demonstrating the ongoing need for effective prevention programs to dissuade this behavior in this group. Determining important risks factors associated with adolescent cigarette smoking initiation is a priority, given its implication in informing prevention methods among adolescents.

Demographic Factors and Cigarette Smoking Initiation {#sec1.1}
----------------------------------------------------

Numerous studies have identified race, ethnicity and gender as risk factors in adolescent smoking initiation^[@cit0001]--[@cit0013]^. However, these studies continue to produce mixed results. National data from the 2014 Surgeon General Report found that White adolescents had a higher prevalence of smoking initiation (between ages of 12-17) than Black and Hispanic adolescents. Conversely, other studies have found that Hispanic adolescents were more likely to start smoking at an early age compared to their White and Black counterparts^[@cit0006],[@cit0007]^. Additionally, Hispanic adolescents were noted to have higher progression rate from initial to daily smoking in comparison to White and Black adolescents^[@cit0006]^. A 2013 CDC report found that Hispanic and White adolescents had similar rates for smoking initiation^[@cit0005]^. Similarly to race and ethnicity, the role of gender in smoking initiation in adolescence has produced inconclusive results^[@cit0001],[@cit0010],[@cit0014],[@cit0015]^. A number of studies have identified being male as a risk factor for smoking initiation^[@cit0010],[@cit0014],[@cit0015]^ while other studies have found that being female was associated with higher prevalence for this behavior^[@cit0002],\ [@cit0004]^. The 2014 Surgeon General Report found no gender differences in adolescent cigarette smoking initiation^[@cit0001]^.

Addressing the Inconsistencies {#sec1.2}
------------------------------

The inconsistencies between research studies of risk factors associated with adolescent smoking initiation are problematic for the development of effective prevention approaches^[@cit0016]--[@cit0018]^. The effectiveness of prevention programs rests primarily on the inclusion of important risk factors related to the target behavior^[@cit0016]--[@cit0018]^. It must be determined whether or not demographic variables play important roles in adolescent smoking initiation. Research studies on adolescent smoking initiation have traditionally used statistical hypothesis testing as the singular methodological approach for determining risks^[@cit0016],\ [@cit0018]^. Further, the use of inadequate instruments in studies that assess cognitions and behaviors related to cigarette smoking in adolescence is likely introducing discrepancies in the knowledge of important correlates of cigarette smoking initiation in this group^[@cit0016],\ [@cit0017]^.

Statistical hypothesis testing has been criticized for nearly three decades, with many researchers asking for its eradication in the social sciences^[@cit0019]--[@cit0022]^. This statistical inference method is used to determine whether or not an effect exists between a set of variables based on an alpha cut-off value (e.g. p \< .05)^[@cit0009]--[@cit0022]^. However, alpha is highly influenced by large samples and likely to produce significant differences between variables, even if such differences are negligible^[@cit0021],\ [@cit0022]^. Moreover, significant testing does not provide information on the size of the effect, therefore obfuscating the knowledge of the practical significance between the variables^[@cit0022]^. Research studies on risk factors associated with cigarette smoking initiation in adolescence consist of large samples of participants^[@cit0001]--[@cit0007]^ and demonstrate the central importance of using effect sizes (in addition to hypothesis significant testing) to identify influential factors that are associated with this behavior for this group. An effect value size provides information about the magnitude of the association between variables by quantifying the proportion of variance accounted for by the factor relative to the dependent construct(s)^[@cit0020],[@cit0021]^. Effect size taxonomy has been recommended for various analytic methods^[@cit0020]^. For example, the guidelines for reporting eta-squared values are: small effect size = .01, medium effect size = .06 and large effect size = .14^[@cit0020]^. The larger the effect size, the stronger is the relationship between the variables^[@cit0020]^.

Cigarette Smoking Initiation Construct {#sec1.3}
--------------------------------------

Single item measures are prevalent in studies examining determinants in cigarette smoking initiation among adolescent subgroups. The complexities of behavior acquisition; such as cognitions and behaviors relevant to smoking onset, may not be adequately assessed using a single item measure^[@cit0016],\ [@cit0017],\ [@cit0023]^. Donovan's^[@cit0016]^ review of studies on substance initiation among adolescents noted the abovementioned problem as well as the lack of reporting on the psychometric properties of measures used in these studies. Another review conducted by Dar and Frenk^[@cit0024]^ on studies on the initiation and progression of smoking among adolescents, noted similar concerns and recommended that researchers use empirically supported constructs of smoking initiation and report evidence of the validity and reliability of their instruments.

Current Study {#sec1.4}
-------------

The current study used the taxonomy of effects size in addition to significance testing to evaluate whether race, ethnicity and gender are strong risk factors for smoking initiation among adolescents using two empirically supported measures developed based on the Trans-theoretical Model (TTM) of behavior change, the Decisional Balance Inventory for Smoking Prevention (DBSPI)^[@cit0025]^ and the Temptations to Try Smoking Scale (TTSS)^[@cit0026]^. The TTM consists of multiple dimensions of behavior and behavior change, has been validated across numerous studies, and has been applied to many health risk behaviors including smoking^[@cit0027]--[@cit0030]^. The DBSPI measures an individual's assessment of the pros and cons (i.e. perceived benefits and perceived risks) of engaging in a behavior^[@cit0028],\ [@cit0029],\ [@cit0031]^. The TTSS is based on Bandura's Self-Efficacy model^[@cit0032]^ and models of behavior maintenance^[@cit0033]^. This instrument assesses the degree to which an individual feels tempted to engage in a target behavior, as well as his or her confidence to abstain from this behavior, regardless of being in difficult or risky situations^[@cit0032],\ [@cit0033]^. These measures have shown to be important mediator variables for various TTM-based health behavior interventions^[@cit0027]--[@cit0030]^.

METHODS {#sec2}
=======

Participants {#sec2.1}
------------

The sample consisted of 6th grade students from 20 middle schools in Rhode Island who were involved in a TTM-tailored, computer-delivered substance use prevention program between 2007 and 2011^[@cit0034]^. Participants responded to single items and provided information about their race, ethnicity, gender and age. The total sample size was 4151. Participants with incomplete data were excluded from the analyses. The race and ethnicity variables were not mutually exclusive. Small numbers of participants identified themselves as being Hispanic and White, or Hispanic and Black. However, those samples were insufficient for analysis. The distribution of the sample allows for comparison between Whites (n=3388) and Non-Whites (n= 336), and between Hispanics (n=625) and Non-Hispanics, (n=3389). The sample size for gender was 4082 (males, n=2125, females, n=1957). The mean age of participants was 11.40 (SD=. 70). Consent and other human subject protocols were approved by the University of Rhode Island Institutional Review Board, and research was conducted according to APA ethical guidelines.

Measures {#sec2.2}
--------

*Decisional Balance Inventory for Smoking Prevention (DBSPI).* This scale consists of ten items, five representing the pros for smoking prevention (an example of an item is "kids who smoke have more friends") and five representing the cons for smoking prevention (an example of an item is "smoking makes people sick"). For each item, participants are asked to rate how much they "agree" or "disagree" on a 5-point Likert scale. The measure has strong psychometric properties and has been demonstrated to be invariant across different adolescent subgroups^[@cit0025]^. The Cronbach alphas for the cons scale and pros scale, respectively, were .77 and .91^[@cit0025]^.

*Temptations to Try Smoking Scale (TTSS).* This measure consists of two correlated subscales, positive social (an example of an item for the positive social subscale is "when I want to be part of a crowd") and curiosity/stress, (an example of an item for the curiosity/ stress subscale is "when I want to know how a cigarette tastes")^[@cit0026]^. Each subscale consists of three items. Participants are asked to report how much they are tempted on a five-point Likert scale ranging from 1= "not at all tempted" to 5 "extremely tempted" . The measure has strong psychometric properties and has been demonstrated to be invariant across different adolescent subgroups^[@cit0035]^. The Cronbach alpha coefficients for two subscales, respectively, are .87 and .86^[@cit0026]^.

Statistical analysis {#sec2.3}
--------------------

Three multivariate analysis of variance (MANOVA) tests were conducted to explore the relationships between three demographic variables (race, ethnicity and gender) and the pros, cons of smoking prevention and temptations to try smoking. Effects size of eta-square values and statistical significance values were used to assess whether or not these factors are important correlates for pros and cons for smoking prevention and temptations to try smoking in an adolescent sample. Bivariate correlation analysis was conducted to investigate multicollinearity between the dependent variables. The correlation values ranged from to .22 to .44 and thus showed no concerns for multicolinearity^[@cit0036]^.

RESULTS {#sec3}
=======

[Table 1](#t0001){ref-type="table"} provides detailed multivariate results for the three demographic variables and the linear combinations of the dependent variables. [Table 2](#t0002){ref-type="table"} provides descriptive and inferential statistics for each subgroup.

###### 

Multivariate Results for the Decisional Balance and Temptations to Try Smoking (N=4151)

  ------------------------------------------------------------------------------------------------------------------------------
                   *DF[\*](#tf1-1){ref-type="table-fn"}1*   *DF2*   *F*     *λ[\*\*](#tf1-2){ref-type="table-fn"}*   *P-value*
  ---------------- ---------------------------------------- ------- ------- ---------------------------------------- -----------
  **Ethnicity**\                                                                                                     
  (n=2014)                                                                                                           

                   3                                        4010    26.75   .978                                     \< .000

  **Gender**\                                                                                                        
  (= 4082)                                                                                                           

                   3                                        4070    4.01    .997                                     \< .0001
  ------------------------------------------------------------------------------------------------------------------------------

Degrees of Freedom

Wilks'Lamda

###### 

Demographic Differences in Decisional Balance for Smoking Prevention and Temptations to Try Smoking among Adolescent Subgroups in Rhode Island US (n=4151) in 2007

                                          *Mean (SD[\*](#tf2-1){ref-type="table-fn"})*   *DF1*   *DF2*   *F*     *P-value*   *np2[\*\*](#tf2-2){ref-type="table-fn"}*
  --------------------------------------- ---------------------------------------------- ------- ------- ------- ----------- ------------------------------------------
  **[Pros Subscale]{.ul}**                                                                                                   
  **Race**                                                                                                                   
  Whites (n=3388)                         6.68(2.87)                                                                         
  Non-Whites (n=336)                      7.97(4.10                                      1       3722    56.45   \<.0001     .015
  **Ethnicity**                                                                                                              
  Hispanics (n=625)                       7.67(3.86)                                                                         
  Non-Hispanics (n= 3389)                 6.79(2.85)                                     1       4012    56.20   \<.0001     .014
  **Gender**                                                                                                                 
  Males (n=2125)                          6.90(3.10)                                                                         
  Females (n=957)                         6.75(2.95)                                     1       4080    2.43    .12         .001
  **[Cons Subscale]{.ul}**                                                                                                   
  **Race**                                                                                                                   
  Whites (n=3388)                         22.17(4.70)                                                                        
  Non-Whites (n=336)                      23.19 (3.63)                                   1       3722    22.68   \<.0001     .006
  **Ethnicity**                                                                                                              
  Hispanics (n=625)                       22.14(4.70)                                                                        
  Non-Hispanics (n=3389)                  23.13(3.70)                                    1       4012    34.98   \<.0001     .009
  **Gender**                                                                                                                 
  Males (n=2125)                          22.91(4.02)                                                                        
  Females (n=1957)                        23.09 (3.70)                                   1       4080    2.32    .13         .001
  **[Temptations to Try Smoking]{.ul}**                                                                                      
  **Race**                                                                                                                   
  Whites (n=3388)                         7.11(3.15)                                                                         
  Non-Whites (n=336)                      8.43(5.31)                                     1       3722    46.28   \<.0001     .012
  **Ethnicity**                                                                                                              
  Hispanics (n=336)                       8.14(5.07)                                                                         
  Non-Hispanics (n=3388)                  7.02(3.12)                                     1       4012    45.20   \<.0001     .011
  **Gender**                                                                                                                 
  Males (n=2125)                          7.06(3.08)                                                                         
  Females (n=1957)                        7.43(3.84)                                     1       4080    11.10   \<.0001     .003

Standard Deviation

Partial eta squared

*Race.* A significant multivariate effect for race was found (p \< .0001). Univariate results for this relationship demonstrated a significant effect for the DBSPI; pros (p \< .0001), cons (p \< .0001) and the TTSS (p\<.0001). White adolescents reported a higher mean score for the pros subscale (p \<.0001) compared to Non-Whites. Conversely, Non-Whites reported higher cons to smoking initiation (p \<.0001) as well as higher level of temptations to try smoking (p \<.0001) than Whites. Partial eta-squared values demonstrate a small association, respectively, between the pros subscale (ηp2 =.015) and temptations to try smoking (ηp2 =.012). A very small association was found between the race variable and cons subscale (ηp2 =.006).

*Ethnicity.* A significant multivariate effect for ethnicity was found (.0001). Univariate results for this relationship demonstrated a significant effect for the DBSPI; pros (p \< .0001) and cons (p \< .0001) and TTSS (p \< .0001). Hispanic adolescents had a higher mean score for pros to smoking initiation and temptations to try smoking than Non-Hispanics (p \<.0001). Non-Hispanics reported more cons to smoking initiation than their Non-Hispanic counterparts (p \<.0001). Similarly to race, a small effect size was noted between ethnicity, respectively, for the pros subscale (ηp2 =.014) and temptations to try smoking (ηp2 =.011). A very small association was found between ethnicity and the cons subscale (ηp2 =.006).

*Gender.* A significant multivariate effect for gender was found (p \< .0001). Univariate results for this relationship demonstrated significant effect for the TTSS (p \<. 001). More women than men reported higher level of temptations to try smoking (p \>.0001). A very small association was found between gender and temptations to try smoking (ηp2 =.003). Statistically significant results were not noted for DBSPI, pros (p =.12) and cons (p = .13).

DISCUSSION {#sec4}
==========

The results of the present study provide important information on the role of race, gender and ethnicity as important risk factors for smoking initiation in adolescence, using two empirically psychosocial constructs of smoking initiation in adolescence, the DBSPI and the TTSS. Statistical significant effects for race and ethnicity were noted for the DBSPI (pros and cons) and the TTSS. These results demonstrate that White adolescents had slightly lower pros toward engaging in cigarette smoking behaviors than Non-Whites. Non-White adolescents were more likely to report cons to cigarette smoking than their White counterparts. Additionally, more Non-Whites adolescents noted a higher level of temptations than Whites. Hispanic adolescents reported a higher mean score for both the pros subscale and the TTSS. Non-Hispanics endorsed more cons for cigarette smoking than Hispanics. Gender differences were noted only for the TTSS, and demonstrated that adolescent males had higher levels of temptations to try smoking compared to female adolescents.

However, the effect sizes for the three demographic variables and constructs were either in the small category of Cohen d or below. Specifically, a small effect size was noted for race, respectively, between pros and temptations to try smoking and indicates a small association between each of the two demographic factors and the two constructs. Moreover, a partial η2 value of .006 between race and cons for smoking prevention subscale indicate that this factor accounts for less than 1% of variance within the measure. Similarly to race, a small effect size was noted between ethnicity, the pros subscale, and the TTSS. Further, a very small effect size was found for ethnicity and the cons subscale. Further, a very small effect size was demonstrated for the main effect of gender and the TTSS. Overall, these results suggest that these three demographic factors are not strongly associated with the DBSPI (pros and cons) and the TTSS. Accordingly, prevention methods tailored solely on these factors may not effectively prevent cigarette smoking initiation among these adolescent subgroups.

In contrast, the alpha values found for these studies were less than .0001, demonstrating "very significant" evidence of demographic differences for the psychosocial constructs of smoking initiation among adolescents. Similarly to previous research studies on risk factors of smoking initiation in this population, the current study consists of a very large sample of participants. Interpretation of the effect size values of the results of the current study demonstrate overall a weak association between race, ethnicity, gender and the smoking initiation constructs.

The current study provides substantial insights and support for the need of effect size taxonomy in identifying and establishing important factors that influence smoking initiation in adolescence. The use of statistical significance testing as a single method or measure in determining risk factors has limited the development of knowledge in research of this area^[@cit0016],\ [@cit0025]^ .

The following limitations are noted. This study did not assess whether potential mediating variables may impact the relationship between the three demographic factors and the DBSPI (pros and cons) and the TTSS. It is possible that smoking related variables such as peer smoking or depression might be related to smoking initiation in these subgroups. A number of studies have cited a link between psychological risk factors (e.g. depressive symptoms) and cigarette smoking initiation in adolescence^[@cit0037]--[@cit0040]^. Moreover, we did not investigate the association of the three demographic variables directly to cigarette smoking initiation. Further, the study included only adolescent subgroups that were of adequate sample size for analysis. Therefore, it is unclear whether similar findings would be noted with other ethnic and racial subgroups (e.g. Asian or African American adolescents). Finally, the current study did not explore any potential impact of the school environment and differences for the DBSPI (pros and cons) and the TTSS in this sample. Thus, future research with this population is encouraged to explore potential mediators associated with the relationship between these demographics and the two TTM constructs. Further, such studies should explore whether the school milieu plays a role in demographic differences for these constructs.

CONCLUSIONS {#sec5}
===========

Notwithstanding the above limitations, the current study makes a substantial contribution to the understanding of the roles of race, ethnicity and gender in two measures of cigarette smoking initiation in adolescence. These results emphasize the importance of the assessment of effect size analyses (in additional to statistical testing) in the development, establishment of central risks factors in cigarette smoking initiation among adolescents, and help inform effective prevention strategies tailored for this group.
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